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'Director's comments
We intend to meet the challenges
you have given us. Like ·you, we
are eager for the next 100 years
Jn the middle of planting, cultivating, and
other early summer activities, many of you
made the time for class reunions, centennial .
dinners, and recognition events in honor of
SDSU' s 100th birthday.
That's good. You are a part of SDSU's past.
You are a part of its future. There were some
''giants'' among us then and there are giants
with us today. We honor you.
Fiv·e alums stood to receive well deserved
applause at our Ag College centennial dinner
in June. But they made it very clear to the
audience that they accepted the honors not
for themselves, but for the people they
represented. And then they spoke about the
next 100 years and the contributions they
expect from SDSU.

I want you to know what these people are
thinking. These men, like so many of you, are
leaders in agriculture, both within and
beyond South Dakota's borders. What they,
and you, anticipate as contributions from
SDSU in the future largely determines what
SDSU will contribute. We climb no higher
than we dare.
Al Abeln, master pork producer,
outstanding young farmer from Groton,
represented graduates serving South Dakota
in farming and ranching. He sees a
"tremendous challenge" for SDSU in
education and research in the years to come.
"We've just scratched the surface of
technology, computer development, and world

•

trade, In fact, there are many surfaces we
haven't even scratched yet."
He challenges the alumni and leaders of
the state "to keep research technology and
education in agriculture at the highest level.
"We will reap the benefits tenfold."
David Hume accepted an award for all
graduates of SDSU who serve in international
agriculture. He was administrator of the
Foreign Agricultural Service.
In its next century, Hume wants SDSU to
start a specialized curriculum in foreign
agricultural affairs. There are no schools that
adequately prepare students for this area
now.
"Most professionals in the field today are
generally devoid of an agricultural
consciousness which goes beyond the bias
and prejudice of the agency to which the
individual is assigned. I would include the
agricultural professional whose experience
has not prepared him for understanding the
world outside of agriculture."
Farmers are regaining political clout by
virtue of the export market, Hume says. In
1981 we will export $46 billion in agricultural
commodities. By 1990 that will be up to $80
billion.
'' Agriculture will become a top priority
part of the consideration of almost every
major policy issue, both domestic and foreign,
~facing America."
Oscar Olson stood in for the graduates of
SDSU who work in education and research.
He's held many administrative posts at SDSU,
has always kept his laboratory projects in
motion, and is a world-known expert in
selenium biochemistry.
"This university must expand its efforts to
discover new information and to disperse it,''
Olson says, "if we are to feed our growing
populations while land and energy resources
dwindle.''
He considers that the biggest change on
campus and in the state has been in attitude.
"Once our students felt that most of what
was good lay outside our borders. Now many .
of them stay here and many who leave want
to come back.
" Those who ·are new seem to be very
pleased with what they find here, and those
older ones of us who once apologized for
what we have here are now inclined to
boast. "

•

Ben Reifel represented graduates from
SDSU who benefit South Dakota by their
public service. Formerly with the BIA, he was
First District Congressman for 10 years.

Al Abeln represented grads now in farming and ranching .

David Hume, left (with Walter Annenberg, former U.S.
ambassador) , represented grads in international ag.

Oscar Olson spoke for graduates in teaching and research .
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He, too, talked about attitudes.
The Indians lived in harmony with nature,
he said. The European immigrants set out to
conquer nature.
"We 've come full circle, " and he credits
SDSU with a share of this return to the
"basics of nature."
"We've ravaged the earth in a lot of our
great country in the last 100 years. This
institution has done a great deal to try to
stem the tide.''
Reifel repeated a quote an SDSU professor
made his classes learn: "If the art of
agriculture has ruined the land, the science
of agriculture must restore it. But that
restoration must begin while people are yet
prosperous, because an impoverished people
are too ignorant and too helpless."
What can we pass on to the ages to come?
''The seven inches of soil, the surface of
the earth," says Reifel. "This institution
literally has its roots in the soil of South
Dakota. SDSU is a steward, a caretaker of
the land."

Al Schock, owner of Nordica International,
Inc., at Sioux Falls, spoke for graduates in
agribusiness.
''The contributions to the better life made
by SDSU these past 100 years are but a
prelude to the significant ones it will make in
the next 100.
"A new generation of university trained
scientists, using the technology of computers,
genetic engineering, and space, will continue
to develop the livestock industry and the·
plants to feed a much larger world
population.
"I envision that South Dakota will be able
_to produce enough food to feed upwards of
100 million of the world's inhabitants."
This will happen because of an "energy
revolution," and SDSU will assist in· bringing
it about, Schock says. And the space shuttle
program will open up new vistas in plant and
animal genetics, studies in photosynthesis ,
radiation effects , and resistance to disease
and drought.
In the next 100 years, "University initiated
studies and models will demonstrate the need
for reversing the centralization of processing
plants," and we will have faced up to the
consequences of excessive bigness.
"The public most likely will demand that a
maximum number of its citizens be permitted
to enjoy the fruits of land ownership or land
use. And the family unit will again emerge as
a pillar of strength in American life.
" I see a bright future , both for State
University and the people of South Dakota-a
future filled with challenge, promise, and
outstanding accomplishment. "
4

•
Ben Reifel represented SDSU grads in public service.

•
Al Schock represented graduates now in agribusiness.

This is how five outstanding citizens see
the next 100 years. It is plain they expect
SDSU to be in the forefront of education and
agricultural research.
We have every in ten ti on of fulfilling their
expectations. We all face the future together.
We are all agriculturalists first, whether we
specialize in grain , beef, agribusiness, or
research and teaching.
They spoke for you at this centennial
celebration. Did they leave something unsa id?
Did they overlook some conce rn of yours or
fail to voice a challenge to the University you
feel should be Ihade?
We can talk about it, you and I, by phone
or letter. We need conflicting opinions , we
need arguments , for they weed out the weak
ideas, the goals that do not meet the needs of
agriculture in the next century.
In whatever way each of us sees it , we
agree in the hope and the promise of the
future. Let's bring it about!
D
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Aphids on small grain
A lot of the spraying for aphids on
mature grain isn 't needed, but plants
need close watching at earlier stages
A joint federal-state research project will
save South Dakota farmers thousands of
dollars by helping them pinpoint their
chemical needs when aphids get into small
grain.
Dr. Robert Kieckhefer, research
entomologist at the Northern Grain Insects
Research Laboratory at Brookings, and Ben
Kantack, Extension entomologist at SDSU
conducted the research jointly.
They learned hitherto unknown things
about cereal aphids that will save farmers
unneeded insecticide. And they
found the right time to spray to prevent an
economic loss to the grain.
Kieckhef er and Kanta ck studied three
aphids, the greenbug, the oat bird-cherry
aphid, and the English grain aphid.
They learned that small numbers of
greenbugs and oat bird-cherry aphids in the
seedling up to the boot stage reduce yields
significantly, even though they don't kill the
plant.
But perhaps just as important, they learned
that the three aphids studied did no damage
to yields when they were found on mature
plants.
''We knew this research was needed
because we were making recommendations in
the dark," said Kantack.
"Until now when they got 80 to 100 grain
aphids on a head of grain we were
recommending that they spray. For lack of
information we thought this was a sound
recommendation.
"But after we completed the first phase of
this study we found out that we were all
wrong. Now, as a consequence of this study,
the control recommendation against the
English grain aphid and these other aphids
has been changed."
It's the darpage in the seedling stage by
greenbug and the oat bird-cherry aphid that
promoted the change.
'' We now recommend spraying at lower
numbers than we had done previously in the
seedling and boot stage with oat bird-cherry
aphid and green bug. "
The research has taken pla ce on the Don
Ahern farm , rural Brookings, in Moody
County. The first three years dealt with
spring wheat. The last three years have dealt
with winter wheat and barley. Kieckhefer
says he has every reason to believe their

Robert Kiec.k hefer checks aphids in a growth chamber.
They were turned into cages in farmers' wheat fields
where he monitored damage and yield loss.

findings on those crops would hold true for
oats and other small grains.
"We found that losses with winter wheat
are very similar to what we found with spring
grain. The severest losses are in the early
growth stage. The plant doesn't seem able to
offset it. In the boot stage or headed stage
there is less loss.
"In the seedling stage the loss is quite
marked. Almost invariably, if you have 25 to
30 aphids per stem you'll have loss in the
seedling stage. Certainly not in the headed
stage. The boot stage is kind of 'iffy' . It
depends on other things like drought stress.
The most vulnerable stage is in the early
growth stage. That's the time these plants
have to be watched very carefully,"
Kieckhefer said.
" If you get 20 to 25 of these two aphids per
stem you run the risk of getting an economic
loss in yield. Often winter wheat populations
occur that may require treatment under these
standards.
"When I first came here there was wide
spraying for English grain aphid on mature
grain. Based on our research, a lot of that
probably was unnecessary. It may not only be
a matter of determining when spraying is
necessary, but also avoiding spraying that
doesn't need to be done ," Kieckhefer said. D
The writer is Jerry Leslie, information pecialist in the
Ag Information Office.
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Broadcasting birds
Researchers 'with their ears· on' ,followed
gray partridge for 2 years, found best
places for birds in diversifie~ cropping
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.F;ar19er; need"'no.i go to great len~th~. to
improve ~abitat for gray partridge [Per dix
perdix}. 0
<t
"Present day farming methods an,t} often
hard on pheasants, but partridge are much
tougher," said Dr. Charles Scalet, head of the
SDSU Wildlife and Fisheries Sciences
Department. "They have been known to
survive a blizzard while standing in a
harvested corn field.
"Pa:rtrip.ge populations bave tbe potential
to incrJ3ase in the future. They can live with
our present farming methods; with 4just minor
farm.in.g changes, they could thrive:'~
A sharp increase in South Dakota partridge
harvested and a lack of information about
this game bird led Experiment Station

resEfu.rchers Loren Smith1 ancf J~rry Hupp 2
into>anextensive stmiy of partridge seasonal
habitat use, home ..rangf,:l, and 1food habits. Dr.
' :
John Ratti was project director. 3
"In this region we don't nee d conservation
agencies to develop partridge habitat," Hupp
said. '' Agencies can best manage partridge
by providing landowners with information on
the bird's life history and habitat

1
Jerry Hupp is now in the Department of Zoology,
Washington State University, ,Pullman.
2
Loren Smith is now in tht:1.DeJ)ar!ment of Wildlife
Science, Utah State University, Logan.
3
Johrt Ratti, former assistant professor at SDSU, is now in s
the Department of Zoology, Washington State University,
Pullman.

requirements and by suggesting farming
practices that will improve wildlife cover.''
Smith and Hupp spent 2 years compiling
data necesary to help develop management
programs that will increase or at least
maintain present populations.

Birds broadcast to listening scientists:
here we are-nesting in this fencerow*
Their little compact car dwarfed by the
~. \ "'oversize antennae of their radio telemetry
eqµipment became a common sight on
campus and Brookings area roads. From
• n~cetnber 22, 1978'~until August 21~ 1980,
Smith, Hupp, and tneir assistantsl monitored
46 radio "tagged,pirds within a 24-square-mile
area in north-central Brookings County. This
part
of .the Prairie
Coteau
region is typical
of
*1
.
. .•'.
. .
•
much of easternrn Scfuth Bakota supperting
sta bfe partridge ~popufa tions and ,has a*
variety{of row,. crops and smalL.grains,
Such. extensive use of. radio telemetry is
unusuaJ in partridge res~arch which, for the
1

~
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most part, has been limited to roadside
observation.
The researchers attached small solar or
mercury ha ttery powered transmitters to the
birds, Smith said. Partridge were captured in
winter bait traps, and decoy and brood traps.
Those captured on their nests were
anesthetized ·with methoxyflurane to re9uce
nest abandonment, also a new technique in
gray partridge research.
·
Four times a day, three.days a week, the
researchers "listened in'' on tl:ieir receivers,"
and used· the locations,t01.determine habitat
use and · home raage or territory.
A weekly r-0adside surve~1 covered a
30-mile roqte. "Surveys began .at sunrise,"
Smith saidt •'Time, number of .birds, and· land
~se combinations on both.sitles of. the road
were recorded for each obs.1u-vatton.
,,lf+Hunters~turned over+the ¢rq,ps.,of th~,, p~1ds
the~., shot; th, c.i;op cont~nt~. w'ere oried,
'*
identified, and measured. Food habits "
reftected eitlier the needs of a,,,p articular
grdwth stage:.or the habitaf'a ~ailable.
0

Cattle in winter .corn stalks are
good companions for gray partridge
"From late summer through the winter the
birds generally eat cultivated grains-corn
and small grains are most important-and
weed seeds, such as foxt~il and kochia,"
Smith said.
"In the early spring, females primarily eat
insects; this matches the high protein needs
of egg laying and incubation. In early summer,
young birds eat insects, again a diet which
matches a need for rapid growth. ,
"Other times of the year, insects are a very
m1nor part of partridge diet."
All seasonal shifts in ha bi tat were
·
associ~ted with stage~ of partridge life cycle
or crop harvest.
"Gray partridge use a wide variety of
habitat types throughout the year," Smith
said. "Late summer through winter they were
normally in row crops, except for'one winter
vyitli deep snow when the birds stayed in
p·astures. ,,
Corn and sunflowers provide late summer
cover and food after small grain harvest.
Partridge will also visit pastures more in the
fall.
"If farmers would leave stubble in the field
over winter they would be prese;rving a
preferred gray partridge winter habitat and
increasing food availability," Smith said.
"Fall plowing not only eliminates food and
cover, it increases soil erosion which then
causes silting of roadside ditches, a preferred
habitat in the spring.
"Allowing cattle to forage in corn stalks
during fall and winter may be beneficial -to
partridge," Hupp added. "Cattle help remove
snow cover and expos~ waste grain."
Spring breakup scatters partridge, small
grain later becomes important brood cover
In early spring, partridge leave their
coveys and use a wide variety of habitat
types while they are choosing mates and a
place to nest. In late spring, nesting partridge
use idle areas such as roadsides, fencerows,
and shelterbelts. During other periods,
shelterbelts are little used.
"Landowners could improve nesting
success by delaying roadside mowing until
mid July, after the peak of partridge nesting,"
Hupp said.
"The impact of roadside grazing, burning,
and weed control on the quality of roadside
nesting cover needs to be studied. These are
techniques that could improve nesting cover
by preventing vegetation from becoming thick
and matted. Grassy fencerows should be
maintained as nesting cover when possible."
"Pair and brood cover during early
summer was usually small grain," Smith said.
8

That's a hockey stick Jerry Hupp is plying to part heavy
vegetation in a search for partridge· nests. And John .Ratti will
bring down any fleeing birds with his trusty net. The b1r~s were
anesthetized briefly (to reduce nest abandonment) while the
transmitters were attached.

"Grazing and hay mowing may have made
pasture and t_h e hay areas less attractive to
the birds."
Since the trend is toward larger fields and
increased production of corn and sunflowers,
idle are as for nesting are being lost. Less small
grain will force partridge to raise broods in
row crops, which could lower the survival
rate.
~·Farmers could diversify production and
intersperse different crops through strip
cropping to improve the availability of brood
habitat," Hupp suggested. "Crop diversity
ensures that suitable cover is available
throughout the year."
In some areas of the country farming
practices are considered a major cause of
partridge mortality. But that is not so in
South Dakota where populations have
increased since Game, Fish, and Parks
introduced the game bird to Brown and
Roberts counties in 1923. Hunting also has
little impact, allhough the gray partridge
harvest rose from 3,125 in 1970 to 129,400 in
1979.

Landowner management decisions that opt
for crop diversity continue to make the
difference.
The writer is Susan Kirlwold-Ivey, assistant information
specialist in the Ag Information Office.
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Depth gauge
Save money, build this from things you've
got laying around. Even if you don't fish,
you'll be able to think up a substitution
METAL REFLECTOR

Paul Evenson

Have you ever wanted to measure the
draw-down in your well, without spending
$60 or more for the meter?
Now you can. All you need is a flashlight, a
length of two-conductor wire, a small piece of
aluminum foil, a piece of styrofoam, a short
length of 1-inch conduit, a lead fishing sinker,
and a few lengths of stiff wire.
Take a 4- or 5-inch piece of 1-inch conduit
and with a twisting motion, push it about 3
inches into a block of styrofoam. This will cut
the piece of styrofoam to the desired
diameter. Be sure the conduit is inserted into
the styrofoam in a straight line. The
styrofoam cylinder should slide easily inside
the conduit.
Next, cut a small piece of heavy aluminum
foil slightly smaller than the diameter of the
styrofoam. Attach the foil to the center of one
end of the styrofoam with straight pins or
very small nails.
,
Drill two small holes on opposite sides near
one end of the conduit. The holes should be
large enough to insert a short piece of stiff
wire through them. Insert the wire through
one side of the conduit, through the eye of a
large, lead fishing sinker, and through the
other side of the conduit. Bend the ends of
the wire so the wire cannot slip out of the
holes.
Drill two more holes at the other end on
opposite sides of the conduit. These holes
should be just large enough to pass one
insulated conductor through. Strip about
3/8-inch of insulation from each conductor
and insert wires through the holes as in the
diagram.
Attach a piece of wire to the top of the
conduit and clamp it to the conductors just ·
above the conduit. This will keep the
conductors from pulling out of the conduit.
Cut your conductor wire the desired length,
and mark it off in 1-foot increments beginning
at the end of the conduit by the sinker. The
two-conductor wire should be 14- to 16-gauge
stranded wire, similar to wire used in trouble
lights. You may wish to use a reel to roll and
unroll your wire.
Finally, connect the two conductors to the
flashlight. If the flashlight has a metal case,
you can attach one of the conductors to it
with solder. Or you could attach it to the

FLASHLIGHT- .
SWITCH OFF,

5'

4'

TW O CON DUCTOR
W IRE
'.)'

2'

A LU M INUM

FOI L

1" CONDUIT--

___,_

LEAD SINKER - - --+-

spring at the back of the flashlight. Attach
the other conductor to the metal reflector of
the flashlight, if it has one, or to the metal
base of the bulb.
The depth gauge is now ready to use. With
your flashlight switch in the off position,
lower the conduit end of the gauge into the
well until the light goes on. (Be careful that
you don't get the end of the gauge into the
impellors of the pump.) Read the depth off the
wire.
D
Dr. Paul Evenson is an associate professor in the Plant
Science Department.
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Rammed walls
If you had plenty of labor and time, no
money and needed a hen house, rammed
walls from college were just the ticket
It was 52 years ago, and the stock market
crash was just ahead. Nature was ready to
change "Great Plains" into "Dust Bowl."
Times already were difficult in rural South
Dakota in 1929, and they were destined to
worsen.
An agricultural engineer at South Dakota
State College knew a special building
technique was needed for these special times.
His name was R. L. Patty, and he believed
construction techniques for farm buildings
and dwellings during the Great Depression
would be appropriate only if they allowed for
self-help, were low cost, and used readily
available and cheap building materials.
Patty, then head of the Department of
Agricultural Engineering, reasoned that if it
had to be dirt cheap, then dirt it woul be.
Research began at once and continued for "'

the next 11 years. The work was to make
SDSU the worldwide leader in rammed earth
technology.
This was work that needed doing,
that was "in keeping with the times"

Rammed earth-or pise' de terre, as the
French call it-was far from new, even in
1929. Pise' dated at least to the time of the
Roman Empire and had been used widely on
nearly every continent.
Hannibal was said to have constructed his
watchtowers of rammed earth. Romans had
introduced the method in France, and the
English adopted it soon after. Centuries-old
structures of pise ' have been found in
Siberia.
America itself has pise' structures as old
as a two-story home in Washington, DC, still
in use after 208 years , as well as numerous
other examples of churches and homes in the
eastern states.
What then made R. L. Patty's work
noteworthy? According to Professor Emeritus
H.H. DeLong of the SDSU Agricultural
Engineering Department, Patty possibly did
more than any other man to bring scientific
research and development to rammed earth
construction, which had been mostly trialand-error to that point.
DeLong, an early associate of Patty's,
helped with much of the rammed earth
research and still functions as the
University's resident expert on the subject,
answering dozens of inquiries annually by
persons from across the U.S . and foreign
countries.
DeLong explains that rammed earth
differs substantially from other earthen
building techniques. Adobe, for instance , is a
puddled earth process in which soil, water ,
and sometimes straw are combined into a
loose mixture and poured into a mold for air
drying. Drying causes the mixture to shrink;
and the shrinkage, in turn, drives out part of
the trapped air to give compaction and
hardness. Adobe bricks generally are laid up
as ordinary building blocks with mud as
mortar. Sometimes, adobe mix is poured into
forms to produce a monolithic (one piece)
wall.
Pise' uses slightly moistened earth shoveled
into forms and hand tamped or pneumatic
hammered to produce compaction and
hardness. About a 6-inch layer of loose soil is
reduced to 4 inches before more soil is added.
During the late 1920's and early 30's, both
pise' and adobe were investigated by the
USDA and experiment station researchers
from states including California and Texas,
according to DeLong.
Patty recognized the problem inherent in
earthen construction.
12

Adobe was highly suitable for the dry
southwestern U.S. , but would not totally
withstand the snows, winds, and bitter cold
of the upper midwest. Properly protected
rammed earth, however, would work well in a
state like South Dakota. Neither method
would be entirely satisfactory where rainfall
and humidity were more or less continuous
during the year.
The work of Patty and his associates was
multi-faceted. Hundreds of rammed earth
blocks and hundreds of feet of walls were
constructed on the SDSU campus to test for
weathering, strength, and longevity of the
various mixtures of soil, amounts of moisture,
and methods of tamping.
Heat transfer and the effects of ·Cold, heat,
and precipitation were examined. Tests were
made for tensile stress and compressive
strength and for various protective coating's.
Research even went into the shape and
method of tamping and the volume which
each worker could be expected to handle
during a day.
Patty looked at construction both above
and beneath ground level and the use of
reinforcing steel and wire. He designed
special footings to withstand the extreme
weight of earthen walls and to protect them
from moisture. He tried both pise' blocks and
monolithic walls, produced building plans,
and tested literally hundreds of soils and
particulate proportions.
In short, Patty, DeLong, and others
investigated nearly every conceivable
variable and variation in rammed earth
construction to perfect the technique for
South Dakotans.
Said DeLong, "The work was in keeping
with the times; it was highly justifiable, and
there was no question ~hat this was a subject
that needed investigation. ''
Cement stucco and an overhang can
make rammed wall nearly indestructible

Earthen structures soon appeared on
campus as evidence of the intensive research
effort.
Poultry houses were constructed in 1932,
1936, and 1939 on the eastern side of the
campus. These later were razed to make way
for dormitories in the early 1970's, but
Delong said they still were in perfect
condition.
Several hurtdred feet of garden walls were
laid around the residences of the college
president and the dean of agriculture and
remain in fair-to-excellent condition to this
day.
A 26 x 72-foot machine shed with 10-foot
sidewalls was constructed in 1934-35 and
remains in use today, 46 years later.
Supervising the crews for this project was

ai\
~
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The photo at the opening of this story was taken this year of the poultry house
at Trent. Built in 1938, it was never stuccoed, and is in remarkable condition
considering the rammed earth is exposed. All photos on this page appeared in
a 1959 publication by Delong. At upper left is the only rammed building left on
the SDSU campus , a machine shed still in use in 1981. The poultry house (lower
middle photo) was in excellent condition when it was torn down in the 70's to
make room for dorms. The partially completed house was in a 50-unit project
in Korea ; the handsome home is on Prince Edward Island, and the people are
attending an open house in S~linas, Calif. The gentleman at the far right is
R.L. Patty , pioneer in rammed earth construction .

•

•

DeLong's first assignment when he came to
SDSC in 1935.
Patty's work helped promote several
earthen structures in other areas of the state.
His poultry house plan was the basis for a
dwelling house built in Flandreau. A museum
was constructed at Bison. A poultry house
was built at Trent, and both a poultry house
and a Boy Scout club house were built at
Eureka. Cottonwood was the site of another
poultry house.
Other earthen buildings constructed during
the 1930's included the Wanblee Indian
school and a barn of pise' block on the
campus of the Indian School at Pine Ridge.
Of these, it is known that the Flandreau
dwelling and the Bison museum have been
razed. Lightning struck the Flandreau
building in 1974, and the owner decided
against repairing the damage and had the
walls bulldozed instead. He reported the
2-foot thick walls were in excellent condition
after 35 years.
The museum had deteriorated because the
unmaintained roof had allowed water to soak
into the rammed earth, according to a former
Bison resident.
The Trent poultry house, however, was
photographed in 1981. It was found in
remarkable condition, considering it never
had been stuccoed. Existing damage was most

severe in the northwest corner and probably
resulted from the melting of drifted snow.
Earth for the first attempts at pise' came
from beneath the campus itself. Patty found
the yellow subsoil was fairly high in sand
content, and it performed satisfactorily.
Pa tty soon discovered soil composition was
critical in the strength and durability of
rammed earth walls. The percentage of
colloitjs compared to sand was especially
important.
Colloids, defined by Patty as clay and the
finer silt particles, require more moisture to
be semi-plastic for tamping to maximum
compaction.
The more clay and silt present, the more
moisture, and the more shrinkage when dried.
The more shrinkage, the more cracking in the
pise ' wall.
Patty 's recommendation was to use a soil
with as near to 75 % sand content as
possible-even if sand had to be added. The
higher sand content also improved the
weathering ability of the wall.
Portland cement added to the soil mix gave
the wall strength and weathering ability .
When 15 % cement was added to a high-clay
soil, a little extra strength was added ; but,
when added to a 50-75 % sand mix, it doubled
the strength of the wall.
Properly rammed, the wall should weigh
13

from 115 to 140 pounds per cubic foot,
depending on the soil type used, Pa tty found .
He also discovered that strength increases
during the drying process. A test block
containing 75% sand and 19% colloids
showed a 353 psi breaking point after 6
months, 446 psi after one year, and 497 psi
after 2 years.
Heavy, thorough ramming gave four times
the strength of light ramming. Flat faced
rammers gave better wall strength than those
with "vee" or round faces ..
Patty recommended that earth ramming
shouldn't be attempted during freezing
weather because the alternate thawing and
freezing from day to night loosened the ne~ly
formed material. He also pointed out that
clods having less than the recommended level
of sand should be eliminated from the
rammed earth mix because of their negative
effect on weathering and strength.
"It didn't take long to discover that
unprotected walls were susceptible to
damage from water-whether from a lawn
sprinkler, a faulty eaves trough or down
spout, or even driven snow and rain from the
north," DeLong recalled. "This led us to
research on protective coverings.''
Portland cement stuccoes were the only
covering termed successful for exterior
walls-and then only when shielded from
rain and snow by sufficient roof overhang. A

About H.H. Delon
Professor H. H. DeLong, on emeritus status
since 1973, is a native of Spink County,
attended high school at Redfield, and
graduated from South Dakota State College
with a ·major in agriculture in 1928. He
became a 4-H club Extension supervisor at
Faulkton and Mitchell, then re-entered SDSC
and graduated with his second bachelor's
degree in 1938 in agricultural engineering.
He took his master's degree in agricultural
engineering in 1941 at the University of
Minnesota .
He returned to teach and do research at
the Agricultural Engineering Department
here . His career included 10 years as
department head (from 1946 to 1956). He
recently was recognized at the Fifth Annual
Distinguished Engineers Banquet at
SDSU-one of the first two agricultural
engineers ever to receive that distinction.
Presently he aids the department with
registration and student counseling, and
keeps up a steady flow of information to
persons around the world still asking about
rammed earth research at SDSU.
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leaky roof proved the susceptibility of the
rammed earth beneath the plate line even
when stuccoed. Good drainage and a raised
foundation were important for the same
reasons.
The best stucco method included the use of
metal la th, chicken wire, and other expanded
metals secured to the rammed earth with 10d
or 16d nails spaced randomly about 12 inches
apart.
Oil paint, water-based paint, shellac,
varnish, and plaster all worked satisfactorily
on interior walls. Murescoes applied over a
glue or linseed oil sizing also worked well,
·according to DeLong.
"The trouble with all coverings is that you
can no longer see the natural wall,'.' the
professor commented. "The natural tones of
rammed earth are really quite attractive." , ,
Pise' is usually an exterior wall;
case for a heat sink is overstated
Patty found that with or without protective
covering, the pise' wall made infiltration of
winter winds all but impossible. The R factor,
or insulative value, of pise' is low-like
concrete-although the wall is 12 to 16
inches thick.
The temperature advantage of rammed
earth is in its mass, not its R factor. Because
of its mass, rammed earth is slow to heat and
slow to cool.
That, says DeLong, has sparked some of the
current interest in pise'. Some solar heating
enthusiasts wonder if it would be a sink (or
storage) for daytime heat generated by solar
power. The professor thinks this possible
benefit may be overplayed.
"Many persons do not fully understand the
principles of heat transfer, " he said.
"Heat flows from warmer areas towards
cooler areas. Pise' generally is an outside
wall, and no matter how much it was warmed
during the da y, the heat would flow toward
the cold evening air as soon as the sun went
down. To make the heat travel toward the
inte rior , the heat source would have to
function continu ously. As a heat sink, only an
interior pise' wall would function as intended.
" In summer, heat from the outside
eventually would penetrate the walls as long
as there was a difference between inside and
outside temper,atures. In extremely hot days
and evenings, lie at could radiate from the
inner wall surfaces all night long. In the right
situa lion-perhaps in the desert
southwest-this could be an advantage for
sleeping comfort.
"Except in a special application like this.
rammed earth rarely would be considered for
an interior wall because of the large amount
of floor space it would occupy," he said.

H.H. Delong in 1981 points out dampness on the stucco
covering to the rammed earth machine shed on the SDSU
campus. The stucco has broken down in the insert; you can see

Another problem with applying solar
technology to pise' construction is zoning.
"It's a sticky business getting a building
permit for an earthen structure in most
cities," said the engineer. "However, there
are efforts presently in Colorado and Arizona
to get at least temporary approval of rammed
earth so contractors can have the chance to
prove it as an attractive and permanent type
of building. "
War, economic turnaround ended research;
it's puzzling why questions still come

Will the present interest in rammed earth,
coupled with high interest and construction
costs, lead to a revival?
''I'm puzzled about this, frankly," said
DeLong, "because my thinking tells me one
thing while continual public requests for
information tell me another.
"There's no such thing as low-cost labor
anymore, and chances are slim that this
process can be fully mechanized without a
large capital investment in equipment and the
volume of work to justify it. The Alaska State
Housing Authority has done some recent
research on a pise' block machine for Eskimo
housing, but we tried that too, and it only
resulted in increased total time and labor
over the monolithic method using movable
forms.
A major natural and economic catastrophe
had provided the impetus for rammed earth

the rammed earth behind it. The machine shed had
experimental panels of different coverings on the exterior.
That accounts for the poorer quality of the wall at far right.

construction. Then, 11 years later, a second
catastrophe ended it.
World War II took most of the young men
from the campus, and the manpower for
continued experimental construction was
gone. The war presented new challenges to
those in agricultural engineering: keeping
agriculture mechanized despite the lack of
steel for manufacture of new machinery to
replace the old.
The. end of the war seemed to coincide with
the end of the life of R.L. Patty, whose service
to SDSC started in 1916 as the first Extension
agricultural engineer. Cancer took the farsighted engineer in 1945. The economy grew
stronger, labor became more expensive, and
demand rose for faster methods of
construction. The heyday for rammed earth
was gone.
"After the war, if somebody wanted
something built, they wanted it in a hurry and
had the funds to hire it done," said DeLong.
"So, the low-cost, self-help picture
disappeared. People also were building
different kinds of buildings. Farmers were
getting out of the poultry business, and
mechanized dairy barns and feeding systems
appeared.
"So, we never came back to the research
project again.
"It was just fate , I guess."
D
The writer is Larry Tennyson, information specialist in the
Ag Information Office.
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The water lab
Irrigation wells , water treatment
plants, dugou ts, swimming po~~slab anal yzes for these and more
Although the bulk of the w ork at the SDSU
Water Quality Lab is for irrigators and
producers, other people come to the lab for
answers, too.
Lab manager Larry Fine came to SDSU in
1946 to do irrigation research and teach. He
took over management of the lab in 1972 and
in the past 9 years, he's come close to having
heard it all.
When an apartment house manager didn't
know why the brass connections to the
radiators were corroding, the lab determined
the pH of the circulating water was 11.2. The
salesman's recommendations for water
conditioning chemicals had been too high, and
the system was going to pieces because of the
high alkalinity.
When a hotel manager didn't know why the
swimming pool water wa~ green, Fine helped
determine the water was over-chlorinated ·
and had dissolved some of the copper on the
pipes.
When a Eureka farmer's well blew its top,
the lab found that the well design was wrong
for the water type. He had installed a float-operated electrical switch inside the well,
and with methane coming off the well water,
it exploded. The cows are still a bit skittish
about going near the well.
Some uses of salty water have to be
prevented. That's'where lab comes in

"The data from a test doesn ' t mean much
without the interpretation," Fine said. " To
make it worth something to the customer, we
mak e r ecommendations . And if that requires
a visit to the site, we do that, too , when
possible ."

' ...)
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To r e ceive feder a l cost sharing for a new
water trea tment plant, the firm designing the
fa cility mus t c onsider land application
techniques including irrigation, overland flow,
a nd r apid infiltration. Fine is often called on
to ma ke r e commendations on the best
te chnique and the best of the possible sites
fo r a treatment plant.
Lab technician Shirley Mittan and two
part-time assistants analyze from 1400 to
2 500 samples each year.
" About 65% are for irrigation, but that
changes from year to year . The second most
common request is for suitability for livestock
and then, lawn and garden. Water meant for
human consumption is analyzed at the State
Health Laboratory in Pierre," Fine said.
The Department of Water and Natural
Resources has observation wells in major
aquifers through most of eastern South
Dakota. The wells are sampled regularly to
observe the static level and to determine
changes in quality.
Testing for that department and the
, Department of Game, Fish & Parks comprises
about 15% of the lab ' s volume.
The State Conservation Commission, part of
the Division of Conservation in the
Department of Agriculture , monitors water
quality in connection with irrigation. And this
is where most farmers come in contact with
the SDSU lab. The Commission oversees much
of the process to secure an irrigation permit.
A permit application must first go through
the Water Quality Lab with a water sample
from the test well. The water quality is
important beyond determining its suitability
for crops-it also affects well design
recommendations.
" When a farmer irriga tes a quarter
section, he could commit $40,000 to $50,000.
And this is one of the reasons for water
analysis and a water use permit-to prevent
losses from a system that could break do.wn
after 2 or 3 years, " Fine said .
" South Dakota has over 500 soil series and
many different water quality types. The
artesian well water in eastern South Dakota
came through Dakota sandstone from the
Rocky Mountains . It begins pure, but over the
miles the water pickes up or loses
constituents. The water becomes highly
mineralized.
" On the othe r ha nd , the Sioux River
aquifers are sha llow a nd r epresent only the
effects of the thin, sa nd y soils overlying the
aqui fe r s.
" Not many states have as mu ch sa lty wa te r
as South Dakota . The only thing to do in such
cases is to prevent certain uses of the water ,

especially where usage involves large cash
outlays ," Fine said.

Watch for water to change over time.
And look for unthriftiness in stock
The process of obtaining a representative
sample is quite specific. Your county
Extens-i on office or the Water Quality
Laboratory has a pamphlet that completely
explains the procedure and the services
available.
" Occasionally we get unrepresentative
samples. When a sample is contrary to what
the state Conservation Commission or the
Department of Water and Natural Resources
have found in their surveys, one of their
rep res en ta tives is required to be present
during a second sampling procedure,
providing a validated sample," Fine said.
"For the irrigation permit process,
regulation requires that whoever does the
test drilling must test pump for 4 to 6 hours
before the sample is taken, to flush out the
drill water. "
Water that has been standing for some
time and is exposed to the air will vary in
composition from fresh water. Under such
conditions, if the water has a high iron
content, some of the iron will precipitate out.
"Farmers using irrigation should test
periodically for the first few years ," Fine
said . "The quality of the water first pumped
out of the test well is quite different than
after a summer or two of pumping.
"For livestock , one test is usually enough.
During drought years the quality changes
slightly, depending on the source. A dugout or
sma ll stream may change quite a bit in a
drought. Wells will no t cha nge greatly in
qua lity, for livestock purposes ."·
Tests available are suita bility for livestock,
suitability on lawns and gardens , for
softening, and suitability for irrigation of
c rops.
Individual analyses available are calcium,
magnes ium, sodium , pota ssium , alkalinity ,
sulfates , chlorides, pH , conductivity, iron ,
nitra tes , manganese , sili ca, fluorides ,
mercury, selenium, arsenic , boron, hardness ,
a nd tota l solids.
Sometimes a sample a rri ves with a request
to analyze for " everything " or that a
"complete analysis " be made. This includes
more testing than is usually required. Always
r equest a specific analysis or explain the
problem you w a nt a nswered , Fine suggests .
In the case of livestock losses , see your
veterina r ian before sendin g in the sample .
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Shirley Mittan keeps the lab running while Larry Fine works
in the field or at his research. At upper right is Trudy Welch,
SDSU student and part-time helper in the lab. Most samples

Then inform the lab of the losses so, when
possible, the sample will be tested without
delay.
"Actual livestock losses from bad water
are rare, although two instances in recent
years resulted in the loss of five to eight
head. A more common problem is lack of
thriftiness in stock. Four or 5 % of the
samples are sent in because of poor
performance," Fine said.
"When yields aren't as expected and all
other management practices were just what
they were supposed to be, farmers should be
testing the water. Or they should be checking
if there are salt crusts around the well or

18

are connected with irrigation permits; suitability for livestock
and for lawn and garden are next in line.

pipe joints, or if the soil isn't taking in water
as it should."
On special problems the analyst will
complete only those tests that appear
necessary, to keep the cost down. A test for
suitability for irrigation could include an
interpretation of suitability for livestock with
an additional charge for the nitrate test not
included in the irrigation analysis.
Results are usually returned in a week to
10 days. If special tests are necessary,
analysis may take 2 or 3 weeks.
D
The writer is Susan Kirkvold Ivey, assistant information
specialist in the Ag Information Office.
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Publications off the press
The Agricultural Experiment Station and the
Cooperative Extension Service distribute a large variety
of publications to South Dakota citizens. Your county
Extension office has copies and also a free catalog of all
titles in print.
These publications are the new subjects off the press
for April and May:
FS 781, Food additives
FS 782, Curbing the cost of everyday living
FS 783, Foods: pregnancy and infancy
EC 733, Alfalfa seed production
B 676, Grain production: yesterday and tomorrow

Out-of-state residents are encouraged to contact their
local county Extension office or land-grant university for
materials that may apply more specifically to their needs.
However, FS and EC publications listed here are available
for 25¢ each unless otherwise indicated; B, C, and TB
series are 35¢ unless otherwise indicated. Remittance is
required in .advance of shipment. Remittance from foreign
countries should be made by international money order
payable to Ag Publications No. 6287-9101, by draft on
American or Canadian bank. It is necessary to include an
additional 25% of the total cost of publications ordered to
cover foreign postage. Send to Extension Bulletin Room,
SDSU, Brookings, SD 57007 .
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Director's comments
Five men use a centennial celebration to look
forward. They challenge the University to take
bold steps in its second century .

Aphids on small grain
Research has pinpointed the time to spray for
cereal aphids. That changed the
recommendations , will save farmers money.

Broadcasting birds
Here 's another case where good management
pract ices and diversified cropping help birds as
well as farmers .
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Depth gauge ·
Sometimes it 's the simplest things that work
best . Here 's a homemade device to measure
drawdown in your well.

Rammed wal Is
Times were right for a new " dirt cheap " way to
build in the 20's and 30's. These SDSU engineers
knew how to better than anybody in the world.

The water lab
Is it good enough to irrigate with is the most
often asked question around lab . But every ot her
kind of quest ion about water has been asked
too , director admits.
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